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DETAILED ACTION 

Continued Examination Under 37 CFR 1. 1 14 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
05/16/201 1 has been entered. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 103 

Claims 4-7, 10, 12, and 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over WO-02 16482 to Joshi et al. (U.S. Patent Pub No. 2003/0176561 will 
be cited below), in view of U.S. Patent No. 5,071,613 to Fukami and U.S. Patent No. 
5,032,622 to Herrington et al. 

As to claim 4, Joshi discloses a process for the preparation of fiber reinforced 
composites in which the matrix polymer is derived from the catalyzed reaction of a liquid 
polyisocyanate containing material, the principle curing mechanism is the formation of 
urethane and/or isocyanurate linkages (Abstract). Joshi further discloses that the 
polyisocyanate component contains bifunctional and trifunctional MDI-components 
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(0030-0037) that are liquid at room temperature (0012, 0026-0027) and the reaction 
product of the MDI-components with polyols. Joshi discloses that the preferred polyols 
are polyether and/or polyester based nominal diols that have hydroxy equivalent 
weights of from about 50 to about 2000 as well as short chain diols (0028, See 
Examples 14-15). Joshi further discloses a ainal MDI formulation wherein the base MDI 
is present from 50 to 95% by weight and the polyols are present from 5 to 50% by 
weight (0039-0040). 

Joshi differs from the claims somewhat because the preferred molecular weight 
of the polyol component is 2000 g/mol, which sits outside of the claimed range and 
Joshi fails to disclose the claimed Tg. 

However, Fukami discloses shape memory polyurethane that is prepared from 
polyisocyanates and polyols selected from various low molecular weight polyols, such 
as polyether and polyester polyols (Column 2, lines 47-50). Fukami further discloses 
that the polyol can be used with a hydroxyl value within the range of 300 to 800, and in 
this case if the hydroxyl value is smaller than 300 (larger molecular weight), the 
necessary rigidity for construction material can not be obtained, while if it is larger than 
800, impact resistance tends to be inferior, and also the reaction is too fast even without 
the use of catalyst, whereby penetration into fibrous reinforcing material tends to 
become undesirably difficult (Column 3, lines 19-27). The selection of the polyol 
component is a result effective variable. 

Therefore, a person of ordinary skill in the art would have selected lower 
molecular weight in the ranges disclosed by Fukami in order to arrive at shape memory 
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polymers with the above mentioned physical properties. Furthermore, it would have 
been obvious to arrive at the claimed "molecular weight" limitation since it has been held 
that discovering an optimum value of a result effective variable only involves routine skill 
in the art. In re Boesch, 61 7 F.2d 272, 205 USPQ 21 5 (CCPA 1 980). 

Also, it is well settled that where prior art describes components of a claimed 
compound or compositions in concentrations within or overlapping the claimed 
concentrations a prima facie case of obviousness is established. See MPEP 2144.05. 
In re Harris, 409, F3.d 1339, 1343, 74 USPQ2d 1951 , 1953 (Fed. Cir 2005); In re 
Peterson, 315 F.3d 1325, 1329, 65 USPQ 3d 1379, 1382 (Fed. Cir 1997); In re 
Woodruff, 919 F.2d 1575, 1578, 16 USPQ 2d, 1934, 1936-37 (CCPA 1990); In re 
Malagari, 499 F.2d 1297, 1303, 182 USPQ 549, 553 (CCPA 1974). In light of the cited 
patent case law, it would therefore have been obvious that in this particular instance to 
use a lower molecular weight polyol to find the appropriate balance between rigidity, 
impact resistance, and reaction speed as discussed above in light of Fukami. 

Herrington also teaches cured thermoset shape memory polyurethane that is the 
reaction product of di and tri-functional polyisocyanate and di and tri-functional polyol. 
The glass transition temperature of the polyurethane may extend to 120 Q C, wherein said 
Tg is controlled by the selection of reactant (Column 3, lines 4-10 and 49-51). 

Therefore, it would have been obvious to use a polyurethane in Joshi having a 
Tg that coincides with applicants' claimed range because it is disclosed as being 
suitable for analogous thermoset, shape memory polyurethane, and a reasonable 
expectation of success has been established in arriving at said Tg since Herrington et al 
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teach how it is controlled. Furthermore, one would be motivated to raise the Tg to 
temperatures of 120°C since it would prevent unwanted deformation at elevated 
temperatures, i.e. 80 °C. 

As to claims 5 and 12, as previously discussed Joshi discloses fiber reinforced 
thermoset, shape memory polyurethane, but fails to teach how much fiber reinforcement 
is present in said polyurethane. Nevertheless, one of ordinary skill would understand 
that the content of fiber reinforcement impacts the mechanical resiliency of the resulting 
polyurethane, i.e. the fiber content is a result effective variable. Therefore, it would 
have been obvious to arrive at applicants' claimed range since it has been held that 
discovering an optimum value of a result effective variable only involves routine skill in 
the art. In re Boesch, 61 7 F.2d 272, 205 USPQ 21 5 (CCPA 1 980). 

As to claim 6, Joshi discloses that the isocyanate (isocyanate and polyol 
composition) is kept at room temperature and the fibers are supplied to the isocyanate 
materials under conditions that prevent undesired reaction of the isocyanate material, 
preferably the fibers are treated so that they are substantially wetted by the isocyanate 
material. After treating the fibers the fibers are removed from the isocyanate material 
and treated with a suitable catalyst that will cause reaction of the isocyanate to form a 
polyurethane material. Therefore, even though Joshi fails to disclose the potlife of the 
polyurethane material a person of ordinary skill in the art could routinely work with the 
isocyanate and isocyanate-reactive components to arrive at the claimed potlife in order 
to completely ensure the complete wetting of the fibers without undesired reaction of the 
isocyanate material as evidenced by Joshi (0018). 
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Furthermore, Joshi discloses keeping the catalyst separate and that the 
isocyanate final composition (polyol and isocyanate) is preferably a stable liquid at 25 °C 
and has a viscosity less than 1000 cps but greater than 100 cps at 25 °C (0042). Joshi 
further discloses that the isocyanate containing material is preferably liquid and has gel 
times ranging from 30 minutes to several hours (0158). 

As to claims 7 and 10, Herrington teaches it is preferred to use polyol consisting 
of 98 equivalent percent of propylene oxide since it results in superior shape memory 
thermosets (Column 3, lines 49-53). Thus, it would have been obvious to arrive at 
applicants' claimed range since it is disclosed by Herrington et al. as being preferred 
polyol composition in analogous thermoset shape polyurethane and Joshi teaches 
polypropylene glycol as a suitable polyol. 

As to claim 16, Joshi discloses that the application of the invention can be further 
extended to resin transfer molding (RTM) and its related processes such as vacuum 
assisted RTM (0062). 

As to claim 17-18, Joshi, Fukami, and Herrington disclose polyols having low 
molecular weights and it would have been obvious to arrive at the claims Tg range 
because the Tg is controlled by the selection of reactant (See Herrington, Column 3, 
lines 4-10 and 49-51). 



Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over WO- 
0216482 to Joshi et al. (U.S. Patent Pub No. 2003/0176561 will be cited below), in view 
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of U.S. Patent No. 5,071 ,613 to Fukami and U.S. Patent No. 5,032,622 to Herrington et 
al. and U.S. Patent No. 4,738,999 to Blenner et al. 

As previously discussed Joshi discloses fiber reinforced polyurethane, wherein 
combination of fibers may be included in the polyurethane depending on the desired 
performance of the final product (0045-0046). However, Joshi fails to disclose a 
method of producing laminates corresponding to claim 9. 

Blenner teaches fiber reinforced polyurethane, wherein multiple layers of 
impregnated polyurethane resin may be stacked together and cured with heat and 
pressure causing the individual layers to stick thereby forming a laminate (Column 5, 
lines 18-34). 

With this understanding, and the fact that Joshi teaches to have various types of 
fibrous material, one would be motivated to use the method of Blenner in Joshi since it 
allows the user to combine numerous layers of polyurethane - each having a different 
type of fibrous material - without having to impregnate all the various types of fibrous 
material at once (Joshi, 0045-0046, Fukami, Column 4, lines 54-58). 

Response to Arguments 

Applicant's arguments, see Arguments, filed 05/16/201 1 , with respect to the 
rejections based on U.S. Patent No. 5,071,613 to Fukami et al. have been fully 
considered and are persuasive. The rejections have been withdrawn. 

Claim 4 requires a thermosetting matrix resin composition consisting of of 
bifunctional and trifunctional isocyanate and a bifunctional polyol consisting of low 
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molecular weight diols with molecular weights between 100 and 250. Fukami discloses 
a thermosetting matrix resin composition. Fukami discloses a list of multiple isocyanates 
including one that has both bi and tri functionalities. Fukami also discloses a list of 
multiple polyols including propylene glycol, and Fukami suggests more than one polyol 
may be used. However, there is no direction in Fukami to select from the lists the 
components required to form the composition of claim 1 . Fukami does not require an 
isocyanate that is both bi and tri functional or provide any particular direction to select 
one in any of the examples. Fukami does not require the use of polypropylene glycol 
and does not provide any particular direction to select this polyol. Fukami does not 
require choosing a polyol to function as a bifunctional chain extender containing an 
active hydrogen group in combination with a bi- and tri-functional polyisocyanate 
component. 

Applicant's arguments filed 05/16/201 1 have been fully considered but they are 
not persuasive. The applicants' have failed to provide arguments over the prima facie 
case of obviousness rejection based on the Joshi reference in combination with Fukami 
and Herrington. The applicants' discussed a 102(b) rejection with regards to Joshi, 
however, the claims were never rejected under 102(b) using the Joshi reference. 

Applicant should submit an argument under the heading "Remarks" pointing out 
disagreements with the examiner's contentions. Applicant must also discuss the 
references applied against the claims, explaining how the claims avoid the references or 
distinguish from them. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL L LEONARD whose telephone number is 
(571)270-7450. The examiner can normally be reached on Mon-Fri 7:00-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Milton Cano can be reached on 571-272-1398. The fax phone number for 
the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/MICHAEL L LEONARD/ 
Examiner, Art Unit 1763 



/MILTON I CANO/ 

Supervisory Patent Examiner, Art Unit 1763 



